Chick embryos can form teratomas from microinjected mouse embryonic stem cells.
We examined whether chick embryos are a suitable experimental model for the evaluation of pluripotency of stem cells. Mouse embryonic stem cells (mESCs) expressing the reporter gene, LacZ or GFP were injected into the subgerminal cavity of blastoderms (freshly oviposited) or the marginal vein of chick embryos (2 days of incubation). Injected mESCs were efficiently incorporated into the body and extra-embryonic tissues of chick embryos and formed small clusters. Increased donor cell numbers injected were positively associated with the efficiency of chimera production, but with lower viability. A single mESC injected into the blastoderm proliferated into 34.7 ± 3.8 cells in 3 days, implying that the chick embryo provides an optimal environment for the growth of xenogenic cells. In the embryo body, mESCs were interspersed as small clustered chimeras in various tissues. Teratomas were observed in the yolk sac and the brain with three germ layers. In the yolk sac, clusters of mESCs gradually increased in volume and exhibited varied morphology such as a water balloon-like or dark-red solid mass. However, mESCs in the brain developed into a large soft tissue mass of whitish color and showed a tendency to differentiate into ectodermal lineage cells, including primitive neural ectodermal and neuronal cells expressing the neurofilament protein. These results indicate that chick embryos are useful for the teratoma formation assays of mESCs and have a broad-range potential as an experimental host model.